Male Sprague\p=n-\Dawley rats were used in two experiments in which a procarbazine bolus (400 mg kg \m=-\1 body mass) was administered with or without testicular circulatory isolation in the form of brief clamping of the spermatic cord and gubernaculum during drug administration. Separate tests of aggressiveness, sexual motivation, copulatory performance and paternity over the subsequent 6 weeks were used to assess functional changes resulting from testicular circulatory isolation. Experiment 1 compared intermale aggression and sexual motivation of animals in groups receiving procarbazine plus testicular circulatory isolation lasting 0, 15 We have reported (Farr et al, 1993) an animal model of testicular circulatory isolation (TCI), applied for the duration of the half-life of a typical chemotherapeutic drug. An arterial clamp is applied to the spermatic cord and gubernaculum immediately before injection of procarbazine, and then removed up to 45 min later. Our prior findings (Stern et al, 1990; Farr et al, 1993) (Taylor et al, 1989b(Taylor et al, , 1996. Seminal vesicles, bulbospongiosus muscles and ventral prostate glands were excised and examined for indications of pathology. Wet masses were recorded for each structure. Sperm head counts and testicular integrity were not measured in this study since these measurements were made from similar groups of animals during previous work
Introduction
A primary concern in cancer treatment is long-term dysfunction in organs other than the target of chemotherapy.
Procarbazine is commonly used in multi-agent regimens, particularly against lymphomas. The acute toxicity of pro¬ carbazine on bone marrow and the gastrointestinal tract usually recovers with time. Unfortunately, the acute gonadal toxicity is usually irreversible (Schilsky et al, 1980; Byrne et al, 1987; Rivkees and Crawford, 1988) . Therefore, it is of consider¬ able clinical interest to develop procedures that reduce the initial testicular injury (Ward et al, 1990; Kangasniemi et al, 1995a) . Surgical procedures involving short-term regional vascular isolation offer a potential solution. Techniques using tourniquets and occlusive intra-aortic balloons to provide regional organ protection by partial vascular occlusion have been reported (Conrad and Crosby, I960; Gregory et al, 1982; van Vliet et al, 1988) . The procedure is to isolate a vulnerable organ system from the systemic circulation for the duration of the half-life of the drug or longer.
We have reported (Farr et al, 1993) an animal model of testicular circulatory isolation (TCI), applied for the duration of the half-life of a typical chemotherapeutic drug. An arterial clamp is applied to the spermatic cord and gubernaculum immediately before injection of procarbazine, and then removed up to 45 min later. Our prior findings (Stern et al, 1990; Farr et al, 1993) suggested that TCI may provide at least partial testicular protection during chemotherapy, as measured by morphology and function of testes in rats exposed to procarbazine with or without TCI. Although the number of testicular spermatozoa may not return completely to control values, the concentration of spermatozoa in procarbazineexposed rats with TCI may be enough to impregnate a female.
Indeed, there are data pointing to successful paternity in some males that were given an unlimited time with the female (Liebscher et al, 1990) (Barfield, 1993; Taylor et al, 1993; Sachs and Meisel, 1994 (Farr et al, 1993) (Stern et. al, 1990) (Clermont, 1972 (Taylor et al, 1989a) . Neither formal observations of successful copulation nor other evidence, such as the presence of a copulatory plug in the animal's bedding (Sachs and Meisel, 1994) (Taylor et al, 1989b (Taylor et al, , 1996 . Seminal vesicles, bulbospongiosus muscles and ventral prostate glands were excised and examined for indications of pathology. Wet masses were recorded for each structure. Sperm head counts and testicular integrity were not measured in this study since these measurements were made from similar groups of animals during previous work (Stern et al, 1990; Farr et al, 1993 (Farr et al, 1993 ). (Stern et al, 1990; Ward et al, 1990 ).
However, the present study used carefully controlled con¬ tacts with females and indirect and direct measures of fertility.
Young adult male rats were exposed to procarbazine with or without concurrent clamping of the spermatic cord and guber¬ naculum for 15 min or 45 min. Reproductive consequences were assessed using various paradigms for assessing sociosexual behaviour, androgen-sensitive tissue morphology and fertility of male rats (Taylor and Weiss, 1987; Barfield, 1993;  Taylor et al, 1993 
